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Nesmeyanov, Andrey Hikolayevich 


Redioaktimyye izotopy 1 ikh primeneniye (Radioactive Isotopes end Their Use) 
Moscow, Voyen. izd-vo M-va Obor. SSSR, 1958. 189 p- 
(Series: Nauchno-populyarnays piblioteka) No. of copies printed not given. 


Ed.: Neumenko, Iehe, Candidate of Technical Sciences, Engineer-Licutenant 
Colonel, Docent; Ed. of Publishing House: Kader, Ya. Me; Consultant of 
Publishing House: Neymen, M. Be, Doctor of Chemical Sciences, Professor; 


Pech, Ede: Anikina, Re Fe 


PURPOSE: ‘This book is 4ntended for the generel reader. 


COVERAGE: The author expleins in popular form the structure of matter, the effect 


of radioactivity, end the properties of radioactive isotopes. He also discusses 
of science end industry. 


the peaceful use of atomic energy in verlous fields 
The last pert of the pook is devoted to the militery use of atomic energy and 


precautions to be taken in case of an atomic attack. No personalities are 
mentioned, There are no references. 
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Radioactive Isotopes end Their Use 845 
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6, Tegged atoms in geology 92 

7. Tegged atoms in metellogrephy end metellurey 96 

8, Tegged atoms in technolagy 101 
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AUTHORS: Zelentsov, ¥. ¥., Nesmeyanov, An. He, SOV 156 -58-1-15/46 
: Savich, I. A. a AE oo eh eh 


" TITLE: The Isotopic Exchange in Some Intra~Complex Compounds of 
Hexavalent Molybdenum (Izotopnyy obmen V nekotorykh vnutri- 
kompleksnykh soyedineniyakh shestivalentnogo molibdena) 


PERIODICAL: Nauchnyye doklady vysshey shkoly, Khimiya i khimicheskaya 
tekhnologiya, 1958, Nr 12 PP- 59 - 61 (USSR) 


ABSTRACT: fhe authors proved already earlier that the Schiff bases 
which develop from the condensation of 0-oxy aldehydes with 
aromatic amines; may forn intra~-complex compounds with 4 
molybdenyl ion. Some cf their properties are given in short. 
In order to explain the structure of the compounds discussed 
it was necessary to determine the character of the bond between 
the central complex forming group 


Mod,” and the organic radicals. The authors assume that the 


isotopic exchange is one of the criteria which make possible 
the further investigation of the said bond. The difference 
Card 1/3 between the 4005+ -ion in the complex compound (bottom phase) 
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The Isotopic Exchange in Sone Intra-Complex Compounds sov /156=58-1-15/46 
of Hexavalent Molybdenun 


and the same ion which forms a soluble molybdenyl salt in the 

solution is to be investigated here. A lacking exchange would 
speak in favor of 4 covalent character of the bond. If an 
exchange takes place, the bond has a more or less ionic 
character. The authors investigated the exchange degree and the 
exchange velocity of the group MoO Hof the dicyclical intra- 
complex compounds. Absolute ether was chosen as mediun, though 
the exchange velocity was much reduced by it. The production 
method of the used molybdenum oxychloride is described. The 
active intra-complex compounds were produced by the action 
of a corresponding Schiff base on the molybdenum oxychloride. 
Table 1 shows the molybdenum content in the produced preparations. 
The results of the measurements of the exchange reactions of tne 
intra~complex salts are given in tables 2 and 3. Table % shows 
that the exchange velocity is gradually reduced with the 
prolongation of the contact duration. This may be explained 
by the low diffusion velocity in the solid phase. In consequence 
of this the specific activ-+/ of the surface layers of the 
solid phase is reduced and .sproaches the specific activity 

Card 2/3 of the solution. The existias exchange shows that the bond of 
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the ion Ho, in the complexes has a mainly 1onic character. 


i i i ntl; 
The difference of the exchange velocity 15 dd ean ee 
by the different solubility of the complexes in” 
There are 3 tables and ‘ Soviet reference. 
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AUTHORS* Nesmeyanov, An. N. , Boriaov, Ye. &. (Moscow) 
i rrr oe 
TITLES Chemical Effects of Atoms Produced by Nuclear Reaction 


(Khimicheskoye deystviye atomov, poluchayushchikhsya v 
razul'tate yadernykh prevrashcheniy 


PERIODICAL: Uspekhi Khimii, 1958, Vol. 27s Hr 2, ppe 153 - 161 (ussR ) 


i 


ABSTRACT: {The article has to generalize the most recent results of the 
“chemistry of hot atoms". The data, which were not contained 
in the article of An. H. Nesmeyanov, L. Ae Sazonov and I. S- 
Sazonov (Reference 1) and in chapter 8 of the book "The 
Utilization of Redioactivity in Chemical Investigations" 
(Reference 2) were particularly considered. The organic 
systems are principally treated. 
In the (n,%)-reaction the atom obtaina a high kinetic energy 
and most frequently it tears off itself from the moleculee. 
It was observed in experinents that molecules are formed by 
the enitted atom, which contain the initiel isotope of the 
(n,y)-reaction. This phenomenon is called “adherence (uder— 
Card 1/3 zhaniye).« 
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Chemical Effects of Atoms Produced by Nuclear Reaction ; 


The following chapters are treatedt 

I. The behavior of atoms, which are formed by the capture of 
slow neutrons. ; 

1) The influence of temperature and state of aggregation on 
the “adherence” in organic compounds after (n,y)-reaction. 

2) The dependence of“adherence” on the mass of the colliding 
particles and on the initial energy of the emitted atons, 
as regarded from the standpoint of the theory of elastical 
collision. 

3) The influence of additions before the bombardment on the 


“adherence” in (n,jf)-reactions. 

4) The dependence of “adherence™ on the structure of alkyl 
halides. 

5) The entering of emitted atoms into the molecules of sub- 
stituted aromatic hydrocarbons. 


II. The chemical behavior of atoms, which have teen formed 
by other nuclear reactions resulting in an isotope of 
the initial elemnt, as well. 
1) The chemicel behavior of atoms, which habe been formed by 
isomeric transmutation. 4 
Card 2/3 2) The chemical behavior of atoms, which have been formed by 
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Chemical Effects of Atoms Produced by Nuclear Reaction 


d,p)-, (nm, 2n)- or (y 
aes ae 171 veferences, 


n)-reaction. There are 12 figures, 
9 of which are Soviet. 
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AUTHORS: Nesmeyanov, At. iley Il'icheva, I. A. 76-32-2-28/38 
eB ene 


TITLE: Measurement of the Saturated Vapor Pressure of Zinc and 
Cadmium According to the Isotopic Exchange liethod 
(Izmereniye davleniya nasyshchennogo para tsinka i kadmiya 
metodom izotopnogo obmena) 


PERIODICAL: saa) Fizicheskoy Khimii, 1958, Vol. 32, Nr 25 pp. 422-427 
USSR 


ABSTRACT: Oneof the new methods of measurement is the isotopic exchange 
method (refs. 1 and 2) elaborated in the Laboratory for 
Radiochemistry at the State University, Moscow. Here the 
authors used a variant of it. In this variant the metel 
gamples, active or not active, which are placed in a vacuum 
trap with conatant temperature, are separated by 2 separating 
wall with a small aperture. Phis way the influence of the 
evaporation coefficient on the velocity of exchange (which 
plays a great part in the case where a menbrane is lacking) 
is eliminated. An analogous method was used for the de- 
termination of the evaporation heat by A. A. Zhukhovitskiy 
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Measurement of the Saturated Vapor Pressure of Zinc and 
Cadmium According to the Isotopic Exchange Yethod 


(ref. 3). The calculation formula for the determination of 
the velocity of evaporation is given. The authors used long 
life radioactize isotopes of zinc end cadmium: Zn°? (T=250 
days) and Cd 13 (p=5,1 years). According to the method of 
isotopic exchange through a membrane the saturated vapor 
pressure of zinc was measured within 2 temperature range of 
from 493 to 633°K and that of cadmium within ea range of fron 
411 to 481°K. From the experimental date the sublimation 
heat of zine and cadmiun at the absolute zero point was com- 
puted. By these experiments the applicability of the method 
of isotopic exchange using & menbrane for the determination 
of the saturated vapor pressures of metals is shown. There 
are 7 figures, 4 tables, and 8 references, 4 of which are 
Soviet. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet in. hi. Vv. Lononosova 
Moscow State University imeni M- ¥- Lomonosov) 


SUBMITTED : December 11, 1956 
1. Zinc--Vapor pressure 2. Cadmium--Vapor pressure 


, 3. Vapor regsure--Measurement 4, Exchange reactions 
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AUTHORS : Hesmeyanov, An. Hey Iofa, B. Ze, 16-32-4-40/43 
, Strel'nikov, A. A. 


TITLE: Determination of the Saturated Vapor Pressure of Solid 
Znks 5 (Davleniye nasyshchennogo para tverdogo ZnAe,) 


PERIODICAL? Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 4, 
pp. 955-956 (USSR) 


ABSTRACT: Already in a previous paper it was proved that the an- 
timonides of zinc decompose in the solid phase in subli- 
mation, while the arsenides of zinc and cadmium evaporate 
without decomposition. The determinations of pressure 
carried out in the present work were made according to 
the effusion method using the radioactive indicators 


gn”? and asl®; the obtained results are mentioned on tables, 
the data of the pressure of saturated arsenic vapors ha- 
ving been taken from Horiba (Reference 6) and the melting 
diagram of the system Zn - 4s from the book by Khansen 
(Reference 7)- From the results can be seen that the heat 
Card 1/2 of sublimation of zinc arsenides differ strongly from each 
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Determination of the Saturated Vapor Pressure 76-32-4-40/43 
. of Solid ZnkS 5 


other as well a8 from those of zinc and arsenic, from 
which fact it is concluded that Znks, gublimates (like 


on As.) in the solid phase without decomposing} therefore 


a purification by vacuun sublimation is possible. In the 
absence of & dissociation of {ntermetallic compounds the 
measurement of the saturated vapor pressure can gerve 3s 
method of the determination of these compounds in solid 


phases. 
Phere are 2 figures, 2 tables, and 7 references, 4 of which 


are Soviet. 


ASSOCIATION? Moskovskiy gosudarstvennyy universitet im. M. WV. Lomo- 
nosova (Moscow State University imeni KM. y. Lomonosov) 


SUBMITTED: Mey 13, 1957 


AVAILABLE? Library of Congress 


1. Zine arsenides--Vapor preasure 2. Vapor pressures-Measurement 
3. Zinc isotopes (Radioactive) --Applications 4. Arsenic isotopes 
(Radioactive)--Applications 
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Lapitskiy, A.V., Nesmeyanov, An.N., SOV/32-24-9-38/53 
Alekhin, 3.P. . cd 


Thermostat With Inset for Determining the Solubility (Termostaty 
s nasadkoy dlya opredeleniya rastvorimosti) 


Javodakaya Laboratoriya, 1958, Vol 24, Nr 9, pp 1150-1151 (USSR) 


fo determine the solubility under igothermal conditions sone 
parallel experiments must be carried out simultaneously, for 
which purpose the usual thermostat TS - 15 is not suited. For 
this reason a thermostat with a special inset was constructed, 
the design of which is given. In principle this inset consists 
of a metallic heat-inaulated cohtainer in which six vessels are 
located. The latter have one stirrer each whereas a seventh stir- 
rer stirs the container. The atirrers are driven by an electro- 
motor by way of a mechanism which secures @ simultaneous, equal 
revolution. A schematic representation of the thermostat plant, 
as constructed by the Engineers P.1. Mishkin and A,I. Natman, ia 
given. The temperature control within the range 20 - 180 could 
be maintained to + 0.1. There are 2 figures. 
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AUTHORS: Nesmeyanov, An. he, DE Dyk Man soy /20-123-6-29/50 


TITLE: The Measurement of the Pressure of the Vapors of Cobalt and 
Nickel (Izmereniye davieniye parov kobal'ta i nikelya) 


PERIODICAL? ety Akademii nauk SSSR, 1958, Vol 123, Nr 6, pp 1064-1067 
USSR : 


ABSTRACT: The author measured the vapour pressure and the Langmuir 
(Lengmyur) coefficient of cobalt and nickel according to the 
integral variant of the effusion method. The apparatus and the 

nethod of the experiment were discussed in a previous paper 

(Ref 7). The effusion chamber consisted of molybdenum. 

fhe aperture of the nolybdenum diaphragm of the effusion chamber 
was changed from experiment to experiment. The chemical 
composition of the samples of nickel and cobalt are given. The 
cobalt sample was irradiated jnanuvuranium nuclear renctore 
Measurements were carried out in the usual way; they are 
described in short. The results obtained are given in a teble 
and in 2 figures. Although these results heve to be improved by 
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Vapors of Co 
more precise measurements, they ara the most precise hitherto 
available for nickel and cobalt. There are 2 figures, 2 tables, 


and 8 references, 3 of which ere Soviet. 


4958, by V. Ie Spitsyn, Academician 


PRESENTED: July 21, 


SUBMITTED: July 18, 1998 
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s0v/156-59-1-30/54 
Stakhovich, V-> Neameyanov, Ane Ne 


t 
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The Investigation of the Interaction of Ethyl Bromide With 
Bromine in the Field of X-rays by the Radioactive Indicator 
Method (Issledovaniye vzaimodeystviya bromistogo etila s bromom 
vy pole rentgenovykh luchey metodom radioaktivnykh indikatorov) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Khimiya i khimicheskaya 
tekhnology2, 1959; Nr 1» PP 120-122 (USSE) 


ABSTRACT : Ethyl bromide with bromine. which gad been diagolved therein 
in various concentrations (0.4.10 £0 220.107 g/mole ) and 
$o which Bro@ had been added, was irppdiated in the TRTs-3A 
apparatus at an X-ray dosage of 2.10'° ev/seo. The time of 
_rradiation was varied between 24 minutes and 2 hours. After 
the irradiation nonactive bromine conpounds, which corresponded 
in composition to the reaction products to pe expected, and 
bromoform were added to the gample as carrier gubatances in 
a separating funnel and‘ an aqueous golution of sodiun promide 
and sodium gulpheate wes admixed. After shaking, the water 
fraction was separatcd and the organic fraction dried over 
calcium chloride was rectified. The radioactivity was measured 
Card 1/3 ° witha gcintillometer. According to the tabulated results the 
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$0¥/156-59-1-30/54 
the Interaction of Ethyl Bromide With Bromine in the 


Field of X-rays by the Radioactive Indicator Method 


ASSOCIATION: 
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reaction products consist mainly of coH.Br and 0H Beir’. 


A break of the C-C bond takes place only to a gmall extent. 
Higher boiling products are also formed. The contents of 


CoH pr? cH BeBe and cH,CHBrBr increase with the concentra- 


tion of bromine whereas the contents of higher boiling prod- 
uets decreases. A decrease in the yield of CH, Brel, Br 2 is 


explained by secondary reactions between the starting product 
and primery radicals formed during the irradiation: 


CH,CH,Br + R° —> CH,CH,Br* + RH. There are 1 figure and 


3° 2 
3 tables. 
Kafedre neorganicheskoy khimii gosudarstvennogo universiteta 
im. He. V. Lomonosova 
(Chair of Inorganic Chemistry of State University imeni 
M. V. Lomonosov 
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Renae ER ease, 


Chanical action of radfcactive broine atoms formed in the re- 

action of bromine with neutrons in halogen derivatives ws ) 

mathanea, Radiokhimifa 1 no.32325-335 ‘59. (MIRA 12:10 
(Bromine) (Methane) 
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Secondary reactions of the mcoil atoms brom{ne~82 and bro~ 

tine-§0m in bromomethanes. Radiokhimifa 1 10.6:712-716 
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(Bromina--Igotopes) (Mathane) : 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136630( 


PPROVED FOR RELEASE 
2 : Monday, July 31, 2000 
area as SEs Sa STE WE 3 CIA-RDP86-00513R001136630 
21(5),21(0) 
AUTHORS: Lepitakiy, A.V. »Nesmeyanoys an.N. 9/153 59 /002/06/028 /029 
. ee B115/B000 
TITLE: First 411-Union Conference of the Institutions of Higher 
Learning 0 @ On Radiochemistry 


PERIODICAL: Izvestiya vyesbikh uchetnykh zavedenly. Khimiya 1 khimicheskay@ 
texhnologiya, 1959, Vol 2, Nr 6, pp 974-977 (USSR) 


ABSTRACT: {The first All-Union Conference of the Ingtitutions of Higher 
Learning on Radiochemistrworganized on the occasion of the 
lectures held at the MGU on Lomonosov to celebrate the 50th 

anniversary of the bock on ‘Waterialiam and Empiriocriticism" 
by Lenin took place from April 20 to 2, 1959 Hoscow. 83 lectures 
ware held by lecturers from 17 institutions of higher learnipée 
About 400 persons from 32 institutions of higher learning of 
the USSR took part in the Conference. Phe inavgurel addres3 
was held by the chairman of the organization committee ANN 
Reameyanov. The Lectures dealt with gothods used to igolate 
and concantrate radioactive isotopesy chemism of radioactive 
elenents occurring in nature, chemical properties of "hot" 
atoms, synthesis of tagged compounds, atate cf micro-components 

Card 1/4 of radioactive elenents in solid solutions; coprecipitation of 
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First All-Union Conference of the Inetitutiona 39/193 59 /002/06/028/029 
of Higher Learning of the USSR on Radiochemistry B115/B000 


radioactive elements, reaction mechaniam and isotope exchange, 

use of isotopes 8s indicators in thermodynamics of metals, 
orides, and salts in analytical, 4{norganic, organic, and other 
fields of chemistry, methods of teaching, devices and measuring 
technique, and planning of radiochemical laboratories. 
Lecturers were; W.P.Rudenko, AoIoSevast 'yanov, ~B. Shevchenko, 
L.A. Fedorov, V.V¥.Pushkarev, LoDo Skrylev, V.FoBagretsov, Be% 
Tofa, I.Stary, B.K.Preobrazhenekiy, ¥.P.Meleshko, Y¥.B.Voytovick, 
A-F.Bogoyavlenakiy, Y.T.Belov, Ye.MoRozyrevs D.N.Strazhesko, 
G@.Fe Yanovsakiy, LeP.Boykov; ¥.1.Paramonova, AoNeMosevich, Ko. 
Goryanin, Yu. Vo Yegoroys Ye. V.Tkachenko, ¥.D.Puzako, 0. Y@- 
avyagintsev, 0.1. Zakharov-Nartsissoy,; K.B.Zaborenko, AoWhe 
Babeshkin, I.¥o.Kovalenko, Y.V. Gherdynev; LoLoShmonin, LoLe 
Kashkarov, V.F.Oatapenko, 0. Dkhaldeyev, Ye. A. laabayev, U.kho 
Asylbayev; Ye. Ao. Ippolitova, Yu. P.Simanov, L.MoKovba, G.P.Polunina, 
I. 4. Beroznikova, ¥.G.eKnyeginina, 0.C.Nenkova, Y.Mo.Vdovenko, 
D.NoGugioboy, I.G.Suglobova, ¥.D. Nefedov, Yu.A Grachev, 
Yu. beRyukhin, M.A. Toropovas V. &eBykhovtsev, U-Tszi~Lan', S-A- 
Gracher, 4n.N.Reameyanov, Ye. &o.Borisov, E.§oFilatov, VN. 

Card 2/4 Kondratenko, Chzhan-tsze-sy en; B.Shukla, K.Panek, B.G.Dzantiyev, 
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Firat All-Union Conference of the Inatitutiona — 2/1%3/59/002/06/028/029 
of Higher Learning of the 725% on Redicensniatryy BTtS/ROOG 


R.Vo.Sedietaxiy. The lecturora mantioned were deputies of the 
following inatitutions of higsuss learning and institutes: MGU, 
EKATI in.Mendeleyeva, Ural 'skiy politeknnicheskiy institut 
(Ural Polytechnic Institute), LeU, Voronezhskiy gosudarat vennyy 
universitet (Vceroaazh Stats University), Kazanakiy aviateionnyy 
institut ‘Kazan’ Inetiture of Aviation), Kiyavakiy meditginakiy 
inatitut (Kiyey Medical Inetitute), Kazakhekiy gosudarstvennyy 
universitet (Kazakhskiy State University), Kiyevakiy politekh-~ 
nicheakiy institut (Kiyey Polyteshnic Institute), Gor'kovsakiy 


gosudarstvennyy universitet (Gor'’kiy State University), 
Leningradekiy tekhnologicheskiy insti tat (ueningrad Technological 
Institute), Tadzhikskiy gosudarstvennyy univereitet (Tadzhikakly 


State Poy fartuskiy gosuderstvennyy aniversitet (Tartu 


State University), Moskovekiy institut stali (Moscow Ingtitute 
of Steel), Moskovakiy inzhenerno-fizicheskiy inatitut (Mogcow 
Institute of Teshnisal Physics), and Kazansk:y khimikoe 
tekhnologicheskiy institut (Kazan! Institute of Chemical En- 
gineering). Thea lectures heid on the Conference will be published 
in the periodical “Radiokhimiya" and in this periodical. Va 
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AUTHORS ; Hesmeyanov, An. N., Sazonov, L. A. 


ee Eo See 

TITLE: The Measurement of the Saturation Vapor Pressure of Anhydrous 
Lanthanium Chloride by the Method of Radioactive Indicators 
(Izmereniye davleniya nasyshchennogo para bezvodnogo khlorida 
lantana metodom radioaktivnykh indikatorov) 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr i, 
pp 230-231 (USSR) 


ABSTRACT: The vapor pressure ‘f lanthanium chloride was measured by the 
method of Knudie: y means of a radioactive 
indicator. The experimental results are shown in the coordinate 


system log Pt for the saturation vapor pressure of LaCl;. 


The equation of the vapor pressure is as follows: 
att + 11.9163. The sublimation heat calculated 


log P 2 - 
mmHg 1 
from the inclination of the gtraight line log P - F is 
AH, = 69.93 kcal/mol. The evaporation heat is 59.6 kcal/mol. 
Cara 1/2 It clearly differs from the value 53.3 kcal/mol reported by 
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r Pressure of Anhydrous Lanthanium 


aration Vapo 
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The Measurement of t+ Se cette: 


i a 
Chloride by the Metho eaais, ou las 


Harrison (Ref 1)- There are : figure, 
erences, 1 of which is Soviet. 


SUBMITTED: July 25, 1958 
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5(4) sov/78-4-1-41/48 
AUTHORS: _ Nesmeyanov, An. H., Sazonov, L. Ae 
TITLE: Thé Measurement of Saturation Vapor Pressure of Lithium 


Chloride (Izmereniye davleniya nasyshchennogo para khlori~ 
stogo litiya) 


PERIODICAL: Zhurnal neorganicheskoy khimii, 4959, Vol 4, Nr 1, 
pp 231-233 (USSR) ; 


ABSTRACT: The saturation vapor pressure of lithium chloride ¥as in- 
vestigated by the method of Knutsen (Knudsen ). Anhydrous 
lithium chloride was produced from aqueous lithium chloride. 

The sublimation heat in the temperature range from 808 to 
890°K was calculated from data on vapor pressure; @ value 

of 46.810 kcal/mol was found. Data on evaporation and 
gublimation heat by various authors are summarized in table 2. 
For SH? (sublimation heet at OOK) the value 53.72 + 0.12 


kcal/mol was calculated from the data on the vapor pressure 
of monomeric lithium ghloride at 870°K. 
There are 1 figure, 2 fables, and 6 references, 2 of which 


Sapte 2 are Soviet. “+ 
Me \ 
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ABSTRACT: 
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sov/78-4-10-2/40 
Yevaeyav, A. Ko, Pozharekeya, G. Vo, Neaneyancy, 4h- Ke, 
Gerasimov, Ya. I. a£ Pete ea ete co 


Vapor Pressure of Lithium Fluoride 


ghurnal neorganicheskoy khimii, 1959, Vol 4, Nr 10, 
pp 2189-2191 (USSR) ; 


The determination of the vapor pressure was carried out ac- 
cording to the effusion method in @ nickel ghamber because 
this metal does not react with lithium flyoride. The tempera- 
ture of the chamber was measured with a- Pt-PtRh-thernmocouple 
and a potentiometer of the PPTW-1 type and the galvanometer 
of the H21/4 type. The easily volatile impurities (E4,CO;, 


LiOH) were removed by heating in vacuo up to 700°, The results 
of the determination are presented in table 1; figure 1 shows 
the dependence of the vapor presaure of LiF on the tempera- 
ture in the range of from 926 ~ 1026.5°K. From this the heat 
of sublimation for the absolute zero point was found to be 
60.64 kcal/mole. The value is in good agreement with the cal- 
culation nade by the Institut goryuchikh iskopeyemykh Akademii 
nauk SSSR (Institute of ..:Mindyal.. Fueter.': of the Academy 
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Vapor Pressure of Lithium Fluoride 


7144001 kcal/mole. There are 


of Sciences; USSR), which gave 60. Paneer 


1 figure, 2 tables, and 3 references, 1 0 


nosove 
Moskovskiy gosudarstvennyy universitet in. Me. Y¥. Lomo 


. : Vv 
pneu (Moscow State University imeni M. ¥- Lomonoso 


SUBMITTED: July 20, 1998 
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(5(4) SOV/78-4-2-36/40 
AUTHORS: Nesmeyanov, An. H., Iofa, B. Z. 
ne, * 
TITLE: Saturated Vapor « Pressures of Solid Lead Fluoride 
(Davleniya nasyshchennogo para tverdogo ftoristogo svintsa) 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 2, 
pp 486-488 (UssR) 


ABSTRACT: In the investigation under review the saturated vapor pressure 
of solid lead fluoride was determined vy the Knudsen :ffvsion 
method and by means of the radioactive lead isotope PaD. Lead 
fluoride was obtained by the precipitation -of lead nitrate by 
fluoric acid in platinum vessels. The precipitate was dried at 
120°. The dependence of the logarithm of the saturation steam 
pressure on the temperature is shown in equation (3): 


~ 202602 4 5.4695 (3) 


log Pp 


at} 
The ibveaaente ie P~1/t is shown in figure 3. The reaults wera 
Compared to those obtained by Wartenberg and Bogse (Ref 1) 
and it was found that the straight line, which shows the 
Card 1/2 dependence of the logarithm of the wapor pressure on the reci- 
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» 5(2) sov/76-4-10-4/40 
AUTHORS’. Yevseyev,: Av M., Pozharskay%, Ge ¥., Nesmeyanov, Ane He, 
Gerasimov, Ya. Te : 


TITLE: Vapor Pressure of Aluninun Fluoride 


PERIODICAL: Zhurnal neorgenicheskoy khimii; 1959, Yol 4, Nr 10, 
pp 2196-2197 (USSR) 


ABSTRACT: The papers availeble so far on the problem mentioned in the 
title (Refs 1-3) are mentioned in brief and the results ob- 
tained by W. Olbrich (Ref 2) and I. I. Raryshkin (Ref 3) were 

denoted 45 inexact. The determination of the vapor pressure of 
ALF, Was carried out in the temperature range of 980-1123 °K in 


a platinum effusion chambers. The device has already been de~- 

soribed in a previous paper (Ref 4). The date obtained are 

given in table 1. From the experimental data and the heat 
capacities (these were calculated in Institut goryuchikh 
iskopayenykh Akademii nauk SSSR - Institute of Combustible 
Minerals of the Acadeny of Sciences, USSR) 2 heat of subli- 
nation of 73.46 kcal/mole at “OOK resulted. Table 2 compares 
the values obtained with the gata of references 1-3. There 

Card AK are i figure, 2 tables; and 4 references, 2 of which are 

ie 
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} 
a, Ne Be/ gov /74~20~2-1/5 
Influence of the Langmuir Coefficient and tn Molecular 
Vapor Composition om tha Results of Vapor Pressure 
Measuranent (Vliyaniys koeffitsiyanta Lengayera + 
molekulyarnogo gostava para ne& rezu.! taty ignereniys 


Japekhi khimit, 1959s Yol 28, Ne 2. pp 117-132 (USSR) 


In the present aurvey the authora tried to generalize data 

on the nature of the Langmuir coefficient and on iva influence 
on the results during the vapor pressure neasurenen’ according 
to the rate of gublimation. Besides, the moss important’ methods 
4oient and the vapor composition 
The factors mantioned aré += 
numeroug 03635 of decisiv? importance %9 ottaining accurets 
results. in Sovie’ puolicasions 
investigated in recent tine. Tre most frequently used methods 
for determination of she rate cf gublimation are the methods 
devised vy Langmuir (Refs 8,92 

In recent tine she method cf isotope exchange hag been 

Phe Langmuir method is based on 


these problems have not besn 


10) and Knudsen (Refs 41,12513)> 
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4 isiey [TA DA we et 5 
Influence of the Langmuir Cosfficient and the sov/74 / 
7 : ; MWe = 4: - 
Molecular Vapor Composition on +ns Results of 
Vapor Pressure Keasurement 
p : \ 
i i imation 
the determinatio: of the tate of gvaporatign coe 
‘ a fron © urt into yvaowur, dv o8n 
: S ‘rom the open surracé in 
of the substances from the oF 5 at 3 
be caloulated according %0 the fornula adjoinings 


i 7 he uc ea 4 av ot the 
G = \ i3 whers G denotes vie 4 anticy 
P 2WwRT ° ds 


evaporated substanss por unis of Sine Be eS eee ee 
under heating up te go, If conditions seh beam arr oe 
the condenzation of particles on oe cae oie f 
that they srangform inte vapor again, tna soetiisie: 
gubstitated into che formula (4 


a (4), The cceefficiens getezoines tha ratio between 
G -\sqae ‘4’° 


- 7 10 oo 5 shogz 
the number of the particles condeneea on the aurfaca anda oss 
hitting it 


Loi ao 1 resesé Dy the 
a =33 (8). Pre eoefficient« may also de exprese y 
2 ae 
Cara 2/5 following formuia (Ref 5): 
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Holeculer Vapor Composition on the Results of 
Vapor Pressure Measurement 


a@= z- @ (9), where Q, denctes the function of the 


energy state of an intermediats layer in gublimation, 
Q5 jg the function of the energy atate of the oondensed phas®, 


and e is the aftivation energy jn aublimation. Substances 

the coefficient & of which possesses @ little value ere 
characterized by @ number of specific properties. These refer 
to the presence of an energy barrier and the necessity of an 


additional aotivation energy during sublimation. The influence 
of the surface relief, of the purity of the surface; of the 
difference between the molecaler composition of vapor end that 
of the condensed phase on spe gublimation rate is finally 
dependant on the difference between ths number of particies 
hitting the gurface and the number of perticles which are 
condensed on the gurface during equilibrium. The coefficient & 
given in formula (4) is mnerked aa the Langmuir coefficient. 
Card 3/5 In publications only indirect methoda for geterminationa of 
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Influence of the Langmuir Goafficient ani the 07 /74~2802e1/5 
Moleculer Vapor Composition on tne Results of 
Vapor Pressurs Measuremert 


this coefficient are described several of which are indiosted 
in this paper, Th2 coefficient can v8 computed according to 
data given for vapor pressure by Langmuir’ s ang Knudsen's 
mathods in accerdancs with ths formula adjoining? 


3 (11), whars pz denotes the pressure of 
saturated Vapor, measured according 0 Langnuirta method, 
Py is the preseaure cf saturated yepor, neasured according to 


Knudses’s method, K ig the Clausing coefficient ard § denotes 
the evaporating gurface. Ths coefficiant can be caloeusated 
according +2 tne measurement results of sublimation rate and 
by means cf direct determination of prassurs of saturated vapor 
(Ref 24). The perict of equilibrium stabilization tetween vapor 
and condensed phase may algo serve for its determination. The 
trangiticn of a substancs from the 30.id cx liquid state into 
the gaseoua state may take plase in varioua ways (Ref 43) 

Card 4/5 1) by simple evaporation thus cauging formation of molecules 
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Molecular Vapor Composition on the Results of 
Vapor Pressure Measurement 


in the gas phase whioh correspond to the gomposition of the 
condensed phase} 2) by evaporation whereby a gas phas# 
containing polymerio (mainly dimeric) molecules is obtalneds 
3) by evaporation accompanied by diasociation of molecules 
or redistribution of valences in them. The most frequently 
method is the one indicated in point 2. Furthermore, methods 
for investigation of the gas phase composition are describeds 
> measurements of velocity of motion of moleculest 

2) measurements of the deviation of the molecular bundle in 
she magnetio field; 3) magnetic ragonance} 4) speotroacopic 
method} 5) mass-spectroscopic method; 6) torsion variation 
of the effusion method; 7) determination of vapor density 
8) dynamio method. In conelusion it may be stated that, at 
present, there are no reliable data on the composition of 
vapors availeble, ginee the results obtained for the samé 
substances by various methods vary considerably. There are 

7 figures and 105 references, 16 of which are Soviet. 
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AUTHORS : Pedoseyevs V- Mes Kovalenko, 5- p., Silayevs Ae Bes 
Nesmeyanovs An. He 


TITLE: g-Derivatives of Thiourea (s-proizvodnyye tiomocheviny) - 
1. synthesis of N-Acetyl- and FN _Diethyl-2,3-diisothiurontua 
Propyl Amine (1. Sintez Heataetil- 1 Hy N-diavil-2,5-diizo- 
tiuronty propilamine ) 


PERIODICAL: on obshchey khimii,; 1959, Vol 29, Ur 5, PP 4703-1707 
USSR 


ABSTRACT : Two new g-derivatives of thiourea were produced: aibromide 
of bromine hydrate of n N-ddethyl-2,3~diisothior nent propyl 
amine and dibromide of re aoatyl-2y 3~diiacthiuronius propyl 
amine. The course of the synthesis and the values of tha 

glementary analysis are given. The synthesis was controlled 
by paper chromato aphy furthermore, it was repeatad with 
marked atoma (339) The reaction petween 2, 3gdibromopropy? 
amine and thiourea in butanol golution a% 80 does not lead 
to the formation of daibromide of the bromine hydrate of 
9 ,3-diisothiuroniun propyl amine. Bromide of the promine 
hydrate of p-amino-5-isothiuronius nethyl ¢thiazoline is 
cara 1/2 probably formed in this connection. There are 1 table and 
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11 references, 1 of which is Soviet. 
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TITLE: 


PERIODICAL: Zhurnal fizicheskoy khimil, 


pp 342 - 348 (USSR) 
ABSTRACT: Because the components of so 
exceptionully low vapor pres 
dynamic properties of such 8 
partial pressure are very diffi 
pe facilit 
paper data are 
and Cu, since 
vapor of the 


given for the vapor 


were used. The vapor press 
method of Knudsen and 
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Pure metals 
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From the experi- 
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Vv 


Solutions of Gold, Silver, ana Copper I 


mental data on the vapor pressure (Tables 1-3) the following 
equations were obtained using the method of least squares: 
for Ag in the interval 710-9609 lg Pe -14058/1+8.85503 
for Au at 920-1050°C 1g P = ~16016/T+8.68333 for Cu at 
920-1080°C lg p= -17320/T+9. 320. The latent heats of sub- 
lination at ebsolute zero a Hoe gore calculated end the 


following results were obtained: for Aé 67630450 cal/gram atom; 
Au 875204110 cal/gren atom; Cu g0980+140 cal/gram atom. 4 
comparison of the data obtained with those of other authors 
(concerning the pressure of the saturated vapors of solid 
Ag) (Piss 2-4) indicates that the most relinble data are 
given in the parer by Macabe and Birchenall (iakeyd) (Ref 4) 
and in the present papers while the values found by 
Shadel and Bircnenall (Ref 5) are too high and the values 
found by Harteck (Gartek) (Ref 6), Langmuir (Lengnyur ) (Ref 7)» 
and An.l!.Nesmeyanov et al (Ref 8) are too low. The most 
reliable values for liquid Ag were obtained by Fischer 
(Fisher) (Ref 9). Data on the vapor pressure of solid Cu by 
card 2/3 nersh (Gersh)(Ref 10), Marchall, Sornte and Norton (Marshal) 
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(Ref 11) and in the present paper are in sood agreement. 

Phe velues given by Downing, Edwards and Heriek (Douning, 
Rdvards )(Ref 12) are too high and those by Harteck are too 
low. The most relinble data for Liquid Cu are those given by 
Hersh. There are 4 figures, 3 tables, and 12 references, 

2 of wnich are Soviet. 
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AUTHORS: Nesmeyanovs An.N. and Firsov, LP. (Moscow) 


TITLE: fhe Vapour pressure of the Oxides of Lithium, 
Beryllium, Boron, Silicon and Lead 


PERIODICAL: Izvestiya Akademii nauk SSSR» Otdeleniye tekhnicheskikn 
nauk, Metallurgiya i toplivo, 1959, Nr 3s PP 150-151(USSR) 


ABSTRACT: Previous values (Ref 1-9) had shown disagreement. The 
vapour pressures of the oxides were measured by the 
effusion method. The rate of evaporation from an 
uncovered surface in vacuo was also measured for Bes 
Si and Pb oxides. The apparatus Was so constructed 
that a whole series of measurements could be taken 
without breaking the vacuum. Experiments were carried 


least reaction with the oxides. It was shown that 
nickel or platinum should be used for Lithiumoxide, 
molybdenum or tantalum for silicon and boron oxides, 
tungsten or cermets for beryllium oxide and cermets tor 
lead oxide. It was shown that all the oxides had 
coefficients of condensation approximately 1, and 
evaporated with no change in the molecular structure. 


card 1/2 A list of equations of the relation between pressure 


Y, J y Tv 
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The Vapour Pressure of the Oxides of Lithium, Beryllium, Boron, 


Silicon and Lead 


and temperature is given for various oxides in the 
order Li, Bes By» Si, Pb. There are 10 references, 
9 of which are English and 1 Seviet. 
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PITLE: Investigation of the Thermodynamics of Solid Solutions of 
Gold With Silver and Copper.Il (Issledovaniye po termodina- 
mike tverdykh rastvorov zolota 8 gerebrom i med'yu. It 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959+ Vol 33, Nr 3s 
pp 599 - 606 (USSR) 


ABSTRACT: In a previous paper (Ref i) investigations were carried out 
on the pressure of saturated vapors of solid Au, Ags and Cu 


py means of radioactive isotopes Au =, and Cu 
according to the Knudsen method. In the present paper exe- 
perimental results are described concerning the partial 
pressures of gold, silver and copper in solid solutions. The 
experimental date (Tables 1,2) were worked out according to 
the method of the least squares and represented as straight 
lines lg P, = At B/T. The activities in the case of 1250 


and 4111°K were calculated from the equations for the pressure 
Card 1/3 of the saturated vapors of the pure metals and the partial 
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Investigation of the Thermodynamics of Solid Solutions sov/76-33-3-15 {41 
of Gold With Silver and Copper.II 


pressures in the case of Au, Ag, and Cu in the alloys 

Au-Ag and Au-Cu. By means of the experimentally obtained 
values of the activity coefficients (Tables 1,2) and the 
equation according to Gibbs-Duhem both activity coefficients 
in the concentration range of from 0.2 Ny to 0.8 Ny were 


calculated according to the method of successive approxima- 
tions at graphic integration. Equations on the relation bet- 
ween the activities of the components of the alloys and the 
temperature in form of linear functions 1g ao 1/1 were 


calculated from the values of the activity coefficients for 

the two above-mentioned temperatures (Tables 3,4); herefrom 

several thermodynamic partial and integral functions of 

golid solutions (Tebles 5,6) were derived. The majority of 

the reaults obtained is in good agreement with the publication 

data. On comparing the experimental results obtained with the 

approximations of the theory of solid solutions only @ quali- 

tative agreement was to be observed which means & Limited 

applicability of these approximations. The observed excess 
Card 2/3 entropy of mixing is considered to be due to the Variation 
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of the oscillation frequency of the atoms in the crystal 
lattice on the transition metal —? alloy. There are 4 figures, 
6 tables, and 16 references, 4 of which are Soviet. 
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ABSTRACT: 
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After a brief survey of publications 
to the investigation of the volatility of BeO, the authors 
describe the checking of these data. 

within the temperature range 2105-25975 K by evaporating & free 
surface in vactun and by the method of effusion. BeO was prepared 
from repeatedly distilled basic Be & 
sulphuric acid and annealing in vacuum at 1,300-2,600 K. It had 
a Bed content of 99.95% and impuriti 
had been detected by spectrum analys 
pressed in hot state and agein annealed at 2,600 K. Vapor pressure 
was measured in an MVP-3H hig -frequency furnace. Effusion 
measurenents were made by means 0 
to Langmuir. Surface temperature was optically measured by means 
of an OPPIR-09 pyrometer. The substance evaporating out of the 
containers was collected in @ water-cooled quartz collector. 
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py Western authors devoted 


cetate by precipitation with 


es of Me, Ti» and Si which 
is. The test gamples were 


f tungsten containers according 
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As the BeO stuck the latter had to be 
coated with poly were washed out 
together with the Bed. solvent, the 
content of BeO was colorinet with the help of 
the reagent “Berillon-11 TREA". Experi gults are listed in 
table 1. The equation 1eP 54 « 8.156 = 4 the heat of 


gublimation AHS = 157.6 kcal/Mol were determined by the method 
of least squares. Results are in good agreement with data given 
in publications. fhere are 1 table and & referencesde 


Moskovakiy gosudarstvennyy universitet in. M. VY. Lomonosova 
(Moscow State University imeni M. Ve Lomonosov) 


June 5, 1959 by V. I. Spitsyn, Academician 
June 2, 1959 
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“Hot Atom Synthesis of Compounds Containing C 


Prague, 24-27 Oct 60 


NESMEYANOV (about 55-60 yrs old, ygither of Pres. of Sov Acad. Sci.) 
Prof., Mascow State Univ. 
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AUTHORS: Neameyanov, An. Ne. Iofa, Be Zes B004/B016 

“FO e e 

y 

TITLEs Pressure of Saturated Vapor of Solid Indiun Antimonide 
PERIODICAL: Zhurnal neorganiche skoy khimii, 1960, Yol 5» Ne 2, pp 246-248 

(3SSR) 
ABSTRACTs The measurement of this pressure 


was made by,@ modified method 
of Knudsen (Refs 7,8) by adding gp! 24 and in’ '4 at tempera- Y 
tures between 636 and 120°Ke The two substances with activa 

isotopes added were fused together in quertz capillaries. The 
radiograns taken by Yuo Pe Simanov et the khimicheskiy fakul't- 
tet MEU (Chemical Department of Moscow State University) con- 
firm the occurrence of one single phase of InSb. The con- 
densate obtained on determination of the vapor pressure was 
transformed into sulfides the activity of which was measurede 
Te value of the vapor pressure of InSb determined by evapon 
ration of radioactive In is by far higher then the value v6- 
sulting from the determination of the evaporated Sb (Tables 142s 
and Fig). The values obtained by measuring the evaporated Sb 

Card 1/ 2 are practically in agreement with the pressure of the saturated 
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68216 


Vapor of Solid Indium /078, 60/005/02/002/045 
B004/B016 

vapor of pure metallic Sb (Ref 7) whereas the vapor pressure 

determined by In corresponds with that of solid InSb. Prior 

to evaporation, 4 partial dissociation of the compound occurs. 

fhe vapor pressure above the solid Inso equals the vapor prese Ww 

sure of the metallic Sb plus the vapor pressure of InSb. The : 

wapor pressure of the metallic In is negligible at the tempera- 

tures applied. The authors point out that the detsrmination 

of the vapor pressure with freshly prepared InSb gives in- 

creased values. By pulverization of the substance, & disturbance 

of the crystal lattice cccurs, and a crystal surface with exe 

cess energy is formed, as it was likewise observed in As,0, 


and ZnAs, (Ref 11). There are 4 figure, 2 tables, and 141 refe 


erences, & of which are Soviet. 


Pressure of Saturated 
Antimonide 


SUBMITTEDs January 12, 1959 
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AUTHORS Nesmeyanov, An. N., Khandamirova, N. B. \ 
y 


CT, 


TITLE: The Relationship Between the Sublimation Heat of Elements 
and Their Position in the Periodic system 


PERIODICAL: Vestnik Moskovskogo universiteta. Seriya 2, khimiya, 1960, 
No. 4, pp- 28 - 32 


TEXT: The present paper lists the standard sublimation heats Ho 98°K of Xx 


chemical elements. The values were, for the most part, taken from Honig's 
paper (Bef. 4), and, in part, from Ref. 6. As may be seen from the 
diagram of Fig- 1, the gublimation heat likewise depends on the position 


0 
in the periodic system. If instead of Ho96°K the function > 


considered (r being the interatomic distance in the crystal lattice, and 


A the atomic weight), a linear dependence on the atomic weight within the 
groups (Fig. 2) is obtained. The groups Cu, Ag, Au, a8 well as Zn, Cd, Hg, 
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Tha Relationship Between the Sublimation Heat s/189/60/000/004/ 005/006 
of Elements and Their Position in the Periodic 38002 BO60 
System ra 


are exceptions to this rule. The above-mentioned linear dependence can be 
uced to estimate hitherto undetermined sublimation heats (Fr, Ba, Tc, Ac, 
Sc, Y). Moreover, errors in the determination can be datected (Nb, Mn, La, 
Mo). & table gives a comparison between calculated and measured values. 
There are 2 figures, 1 table, and 6 references: 5 Soviet and 2 British. 
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8/076 60/034 /04/23/042 
3010/8009 


AUTHORS: Nesmeyanov, An. No, Belykh, L. P- (Moscow) 
TITLE: Measurement of the Seturated Vapor Pressure of Solid Lithium saat 
PERIODICAL: Zhurnal fisicheskoy khimii, 1960, Vol. 34, Ho. 45 PPe B41 - 844 


TEXT: A new apparatus (Figs. 1 and 2) for measuring vapor pressure according to 
the integral Knudsen method hes been designed. By means of this apparatus it is 
possible t rimenta without having to discontinue the 
vacuum in the apperetue is basically @ brase attachment to(v 
the TeVL-100 diffu ig attachment is divided into two parts by @ 
vacuum valve. The effus lifted into the heated area by means of 2 
lifting mechanism without interruption of the vacuum. The apparatus 4s heated by 
a high-frequency current. By means of the apperetus described the evaporation 
rete and pressure of the saturated vapor of solid lithius oxide were determined 
at 1368-1506°K. The sublimation heats of lithium oxide (Table 2) were calculated 
from the measured values (Table 1) and the thermodynamic potentials calculated at 
the IGI aN SSSR (IGI As USSR). The dependence LogP,, = 124809 - 1.8397/2 and 
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8/076/60/054/05/ 15/058 
3010/B002 


AUTHORS: Nesmeyanov, Ane No, Firsova, le Pe 
—————eooo ——— 


TITLE: Meaaurement of the Pressure of the Saturated Vapor of Boric 
Anhydride 


PERIODICAL: Zhurnal fizicheskoy khimil, 1960, Vols 54, Noe 55 
pps 1032-1035 


TEXT; The vapor pressure of boric anhydride (3,05) was measured by i 


Knudsen's effusion method. Experinents were made in a systen described 
in Ref. 9. The work waa done in 4 vacuum of from 1.107 to 1.107 torr. 
A gpeoial control *as made on dissociation, and it was found that a 


maximum of 3% of By, digsociates to BO and 0. The measured values for 


vapor pressure at 1299-1515 ° are given in fable 1. The following equé- 
tion waa derived by the method of least squares: 
log P(torr) = -16805/T + 90446 AH, * 69.52 kcal/mole was calculated from 


the slope of the straight line of the pressure dependence on temperatures 
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Measurement of the Pressure of the Saturated $/076/60/034/05/ 15/038 
Vapor of Boric Anhydride BO010/B002 


The evaporation heata (Table 2) were calculated at O°K proceeding from 
the values of vapor pressure and the values of thermodynamic functions 
obtained from the IGI AN SSSR (IGI AS USSR). 4 comparison between the 
values obtained for the evaporation heat and various data contained in 
publications (Table 3) shows that the values obtained are in good agree- 
meant with effusion measurements (Refs. 2, 5; 6), but deviate strongly 
from measured values obtained by the dynamic method (Refs. 3, 7)- There 
are 3 tables and 12 references: 1 Soviet, 7 American, 1 German, 1 Italian, 
and 1 Japanese. 
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HESMEYANOV, An.N.; FIRSOVA, L.P.; ISAKOVA, YooPe (Moscow) 


ee 
Measurement of the aaturated vapor pressure of lead oxide. 


Zhor.fis.khin, 3% no.621200-1204 Je '60. 


1. Moskovakiy gosudaretvennyy universitet im. M.¥. 


Lomonosovae 
(laad oxide) (Vapor pressure) 
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3/076, 60/034/07/03/009 
574-210 B015/B070 


Khandomirova, N. Eo» Vilenskiy, V. D-, 


AUTHORS : Nesmayanov, An. N.» 
stein, Yo. Ae, “Korigov, Yee a. 


DOL tS 


TITLE: Effect of Oxide Films on the Rate of Vaporization 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 54, No. 7» 
pp. 1425-1429 


TEXT: The effect of oxide filne ‘on the rate of vaporization of metallic 
sy zinc, cadmium, Lead andAberyllium was investigated by the method of 

isotopic exchange Ref. 7) and the integral v nt of Knudsen's nethod 

(Ref. 8). For the isotopic exchange cai13, and RaD were used 

as indicators. For the Knudsen's me 52) colorimeter 

and the reagont “berillon II UPEA(IRYeA) olorimetric 

datermination of lead was carried out in 

logicheskogo fakul'teta MCU (Laboratory of Geochemistry 0 

of Geology of MSU). The values obtained are given in Tables 1-3. The re- 

gults of the experiments show that the method of isotopic exchange can be 
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Effect of Oxide Films on the fate ~* “"sporization 3/076/60/034/07/03/009 
a4 81972 B015/B070 


used for the study of the mechanism of vaporization and the determination 
of the vaporization coefficients. A dependence of the rate of vaporization 
and Langmuir coefficient « on the degree of oxidation is found. The rate 
of vaporization depends on the mechanical treatment of the metal surface 
and the res{dual preasure in the inatrument. At temperatures between 

410 and 545 C solid solutions of lead oxides with varying composition 

Pb, 0, are formed on the surface. The oxide films on the metal surface may 


lead either to a decrease (Zn, Cd, Be) or an increase (Pb) of the measured 
values of the vapor pressure. There ere 3 tables and 14 references: 
4 Soviet, 5 American, 2 German, 1 British, and 1 French. 
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y S22 2204,230% 3/076/60/034/009/002/022 
B015/B056 


AUTHORS : Nesmeyanov, An. N. and Firsova, L. Pe 


Pa nggeenenrenI aaa menmall 


TITLE: Determination cf Vapor preqeare lin Equilibrium With Solid 
Silicon Dioxide 4 
¥y 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, Moo 9, 
pp. 1907-1910 Wy, 


\b 
TEXT; The vapor pressure over solid silicon dioxide (a-tridimite) was 
measured within the temperature range of from 1601. to 1739 K according 
to the integral variant of the Knudsen effusicn method on @ previously 
described vacuum device (Refs. 1, 2). The evaporated substance was COn- 
densed on @ water-cooled cap, Was dissolved in NaOH, and the silicon 
was colorimetrically determined. From the result of the colorimetric 
analysis, the summational diffusion rate of all vapor components was 
calculated (Table 1; results). On the assumption that the vapor phase 


contains only SiO and 05 molecules, the heat of formation of $i0 vas was 


calculated by using the values for the heat of formation of the components 
(made available by the IGI AN SSSR (IGI AS us$R) (Table 2). The values 
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Bald, 
Determination of Vapor Pressure in Equilibrium 3/076/60/034/009/002/022 
With Solid Silicon Dioxide 3015/B056 


obtained agree comparatively well with data given in publications, among 
others also with data given by P. Gel'd and M. Kochnev (Ref. 6). There 
are 2 tables and 9 references; 4 Soviet, 3 US, and 2 German. 
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473 wee : 5 /076/60/034/058/017/059/4% 


AUTHORS: Nesmeyanov, An. N., Firsova, Le Pes and Isacqva, Ye. P. 
_. ae SOV» lee as dy bk etc 


NITLEs ‘Meaaurenent of the Press:.-¢ of Saturated Vapor of Solid Lead 
_ Monoxide by the Method of Continuous Flow 


PERIODICAL: Zhurnal fizicheskoy khinii, 1960, Vol. 34, No. i6, 
pp. 1699 - 1701 


‘PEXT: In two series of experinen:s -egerit:4 in Ref. 1, the authors deter- 
mined the vapor pressure (of PbO by evaporation from an open surface and 
out of an effusion chamber in vacuo. 48 the results of the two series did 
not agree with one another and with tne data of Feiser, additional 
measurements have now been made by the method of continuous flow. The 
measurements were carried out between 1055 and 1153°K with 99.5% Peo 
(massicot) and with oxygen, air, and nitrogen as carrier gases. The sample 
was put in a Pt boat which was placed into a quartz or porcelain tube 
lined with Pt. sheet. The tube wage then heated in a furnace. The cemperature 
near the Pt boat wes measured with a Pt - pt/Bh thermocouple. The quantity 
of carrier gas passed through was measured with a Patrikeyev gasor.cter of 
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TITLE: Degree of Dissociation and Partial Vapor Pressures of 
Lithium, Beryllium, Boron, Silicon, and Lead Oxides 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. aaa No. 11, 
PPe 2615-2616 


TEXT; In previous papers (Refs. 1,2) the authors have oanitone’ the 
results of measurement of the pressure of Li05, BeO, Si0g, and PbO vapors 


that were in equilibrium with the solid oxides. The determination was 
made by the Knudsen-Langmuir method. The thermal dissociation was not 
taken into account when evaluating the experimental data. The present 
paper interprets the data in consideration of the thermal dissociation. 
This is shown by the example of Li09.The equation 


Lid, a 2Li + 4 0 is given as well as the degree of dissociation x, 
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Degree of Dissociation and Partial Vapor 
Pressures of Lithiun, Beryllium, Boron, 
Silicon, and Lead Oxides 


the dissociation constant Kp 


evaporated oxide, 
surface of the sample an 


corresponding expressions also for Pri o 
2 


2 1/2 
Ky = PuiPo, [15,6 
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the following is obtained: 


Similar equations are derived for the other oxides. 
between 1000 and 2500°K, the degrees of dissociation ere 
for S100, that the results do hardly differ from those given in Refs. 
For Si0, 90% of which dissociate, the data hold on the assumption that 
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s/076/60/034/011/023/024 
B004/B064 


» the total number n of the moles of 


the surface s of the effusion opening and/or the 
ad the time ¢ of exposition, and the following is 


written dom: P,, = 2.553910"? (n/st)2x VM, 5. BY dngerting the 
and Po into the equation 
2 a) 


x - {x>n0°/? /{a - c)? (a8) (2.255301) Ho Ifo) (1). 
4 


For temperatures 
go low, except 
1,2. 
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Degree of Dissociation and Partial Vapor 3/076 60 /034/011/023/024 
Pressures of Lithium, Berylliun, Boron, p004/B064 


Silicon, and Lead Oxides 
only dissociation products avaporate. There are 1 table and 2 Soviet 


references. 


Moskovakiy gosudarst vennyy universitet im. M. V- 
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5/076/60/034/012/009/027 
5 4i00 (i049,1287) ly ek /o12/009/ 


AUTHORS: Firsova, le Pe and Nesmeyanov, bn. Ne. 


TITLE: Determination of the Condensation Coefficients of Lithiun-, 
Berylliun-, Boron-, Silicon-» and Lead Oxides 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 12, 
PP. 2719-27 22 


TEXT; The condensation coefficients of berylliua- and lead oxide were 
determined by comparing the measured evaporation rates on the free 
gurface in vacuo with the data on vapor pressure which is in equilibrium 
with the oxides concerned, and by means of the Knudaen methods (Table 1). 
To determine the condensation coefficient of lithium-, borona-, and silicon 
oxide, the vapor pressure of these compounds was measured by the Knudsen 
method, 1.e@e, by using effusion outlets with different cross sections and 
drags (Table 2). The authors also atudied the time dependence of the 
measured vapor pressures of these compounds (Fig. 1). Since the results 
of the effusion measurenents and the data obtained according to Langmuir 
were identical within the limits of measuring errors (Table 1) it can be 
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af Lithium-, Beryllium-, Boron-, Silicon-, end B020/B067 
Lead Oxides 


assumed that the condensation coefficients of beryllium end lead oxide are 
almost unity. The best method of determining the condensation coefficients 
4a the direct measurement of the aurface temperature of the material 
evaporated. Therefore, either the surface temperature muet be measured 
directly or & correction has to be made by taking account of the fact that 
the temperature difference between mass and material surface depends on 
the diameter of the effusion outlet. fhe authors used both methods of 
temperature measurement. The results of measurenents with aifferent 


effusion outlets were evaluated by the following equation: 


a = (ptat - pta")/[S(p" - p')] 
where p! and p" denote the apparent pressures w 
of 2 diameter of Aand A"; § denotes the cross sec 
chamber. The results of calculations are given i 
determining the dependence of Pxn OF t; also permitted a 


eatimation of the condensation coefficients. The experimental results 
indicate that the condensation coefficients of all oxides studied, with 
the exception of 3i0,, are almost unity. The deviation is 80 small that it 
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Determination of the Condensation Coefficients 8/076 60/034/012/009/027 
of Lithium-, Berylliun-, Boron-, Silicon-, and B020/B067 
Lead Oxides 


may be neglected when calouleting the vapor pressure. No definite 
conclusion has 88 yet been drawn concerning the condensation coefficient 
of silicon dioxide because determinations have been made only by one 
method with low measuring accuracy. There are 1 figure, 2 tables, and 12 
references: 5 Soviet, 6 US, and 1 German. 


ASSOCIATION: Moskovskiy gosuderstvennyy universitet im. U. VY. Lomonosova 
: - (Moscow State University imeni UM. V. Lomonoagov) 
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PHASE I BOOK EXPLOITATION gov /5950 
Nesmeyanov, An. Ne» Doctor of Chemical Sciences, ed. 


Prakticheskoye rukovodstvo po radioknimil. Dopolnitel'nyy ton 

(Practical Handbook on Radiochemistry. Supplementary Volune) 

Moscow, Goskhimizdat, 1961. 322 De Errata slip inserted. 
10,000 copies printed. 


Sponsoring Agency: Avtorskly kollektiv sotrudnLkov. kafedry radio- 
“thimii khnimicheskogo fakul'teta Moskovskogo gosudartvennogo 


. universiteta iment M. V. Lomonosova. 


Ed.: E. E. Finkel'; Tech. Ede: V. V. Kogan. 


PURPOSE: ‘This pook is 4ntended for scientific workers and engineers 

who have not previously worked with padiosotopes, 38 well as for 

ave chenistry students at achools of higher technical 
education. 


COVERAGE: The original work was written as a hendbook for use in 
practical work and scientific investigations sn radLochemistry 
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Practical Handbook on (cont. ) sov/5950 


and related fields. The present supplement was necessitated by 

the great number of new radioactive radiation recording {nsatru- 
ments introduced since then into the Laboratory » where they are 
now used to perform many of the operations deacribed in the 

pasic work. Phe supplement includes descriptions of the most 
widely used Soviet padioactive radiation recording equipment, 
practical problems in microradiography » and practical and 
computational exercises for self-study. The computation 

problems in Ch. IV reflect the various divistons of yadio- 
chemistry as these are described in the pasic work, and require 
the use of the theoretical material and reference graphs and 
tables given there for their golution. Both the computation 
problems and the practical exercises require the use of the 

book Poluchenty® padioaktivnykh {zotopov (Radioisotope Pro- 
auction), by Ae Ne @pmeyanov, Ae Ve apitskly, and N. P. Rudenko. 
Authorship of various chapters of the present work is given a8 
follows: Ch. I -- I. V- Golubtsov; Ch. II -- Ke Be Zaborenko 

and V. I. Korobkov; Ch. JII -- Be Ze Jofa; Ch. IV -- K. B. Zaborenko, 
B. Z. lofa, V. I. Korovkov, A- v. Lapitskiy, V. B. Lukyanov, 

An. N. Neseyanov, N. P. Rudenko, V- M. Fedoseyev, E. Se Filatov, 
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“practical Handbook on (Cont.) sov/5950 


and L. P. Firsova. “References are given following the 
individual chapters. 


TABLE OF CONTENTS: 


Preface 
Ch. I. Instruments for Radioactive Radiation Detection and 
Recording — 
1. Radioactive radiation detectors 
Electrical radLoactive radiation detectors 
Ionization chambers 
Proportional counters 
G@as-filled couriters wo 
spontaneous discharge 
Scintillation radioac 
Photoelectric multiplier 
counters — 
2, Devices for converting and recording of electric signals 
Circuit elements 


rking in the region of @ 


tive radiation detectors 
tubes and scintillation 
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3/081 62/000/008/023/057 
B160/B101 


| 


poron, silicon and: 


AUTHORS : Belykh, A. N., Nesmeyanovy An. A. 


TITLE: Determining the vapor pressure of lithium, 
lead oxides 


\ 

| 

PERIODICAL: Referativnyy ghurnal. Khimiya, n0- 8, 1962, 148, abstract | 
BYel1 (Sb. "Fiz.-khim., Osnovy proiz-va gtali." Me, AN SSSR, 


1961, 342 - 346) 


instrument for determining the vapor pressure of the 
ribed. The well-known methods of 


Knudsen and Langmuir are e experiments. The dist 


feature of the method is o carry ou 

operations without breaking the vacuul. rea of vapor in 
equilibriua with condensed oxides over a wide range of temperatures are 
measured. The partial pressures of the vapor components, the thermodynamic 
values of the heat of evaporation, the reaction heataveatc. are caloulated.; 
The condensation coefficient of the oxides atudied ia shown to ba close to, 


unity. (Abatracter's note: Complete translation. | 
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5/186 /61/003/005 /014/022 
£160/E185 


AUTHORS ; Nesmeyanc?, An.N., and Filatoy, E.S., 

TITLE + The phase and taotope effects in the se:ondary 
reactions of bromine recoil atoms in the 
promo-derivatives of methan4 


PERIODICAL: Radiokhimiya, v-3> no.5, 1961, 601-609 
TEXTK The behaviour of CC1,Br,; CC1,B= 5: CHBr > CHIBY 55 
CH, BENO, and CBr 4NOp after bombardment with neutrons was 


investigated in order to verify she conflisting “iaws cf 
©,S$, Rowland and W.F. Libby (Ref. 4; J. Chem. phys., 7-22, 9» 1495 
(1953)) that the jsotep2 effect can be cbserved in sslids only, 

and those cf J. Willard (Ref.5: Ann. Rev. Nucl. Sole, V3: 193 

{195%)) that the effect may be observed in liquids. The 

experimental cechnique followed was the same as that dascribed 
previously (An. N. Neameyanov, ye.A; Borisov, I. Zvara, Ref.2: 
Radiokhimiya,; vil, 3, 325 (1959)). In the case of CC BE 9: CHBr . o 


and CHFBro> the dependence ef the retention and the yield ef 
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The phase and isotope effects in ooo a aia 


individual products on the concentration of free bromine added 
before the irradiation was studied, The effect of the temperature 
changes during ivradiation on the secondary reactions following 

{n, ~)-reaction in CC12Brg was also investigated. It was found 
that after irradiation the retention of bromine in the solid CClsBr. 
CC1,BF os CHB 4: CHFBY and cBr .F ig much greater than in the 


compounds in Liquid state. There #xists a linear relationship 
between retention and concentration of bromine in solid CCloBra and 
CHBT 3, which suggests that only high energy reactions between 
he “recoil atoms and the medium take plac?. Liboy'§ sapposition 
about the appearance of isotepe effects in aoilids sould not be 
sonfirmed for the compounds examined. Wiliard’s vie¥2 on the 
pessible existence of the isotope effect in liquids wer? confirmed, 
but it follows from his supposition that retention should be 

Om than for Br 2, The results show the opposit? to 
be truée the isotop? effect in solids could 
probably ine: terms ef an increase in the rate of 
neutralisation o shar n the recoit atoms cf bromine with 
the rise in the molecales in the molecular 
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crystal. The isotope effect is observed only in compounds of the 
CH XB 4. (nem) type, where x is Cl, F oF I. Whan <&£ is NOo 


the isotops effect is not observed in either liquid or solid 
phases. The non-polar compounds (cc1,Br> eC1,Br 5» CBr 4f) in 


liquid state show the greatest isctope effect. The effect was 
absent as a rule in the polar compounds (CHBr.; CBr ,NOo: CH,Br.)- 


However, the presence of another halogen in a bromomethane appears 


to be a more common factor leading to isotepe effects. 
There are 9 figures, 2 tables and 18 refarences3 3 Soviet-blec 
and 15 non-Soviet--bloc. The four most recent English language 
references read as follows: 
Ref. 9: E. McCauley, R-H- Schuler. 

jJ. Phys. Chem. , v.62, 13, 1264 (1958). 
Ref.103 B-> Suryanaravana, A.P. Wolf. 

J, Phys. Chem.» v.62, 12, 1369 (1958). 
Ref.13: Ge Harbottle, 

Am, Chem. Soce, v.82, %, 805 (1960). 
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S 
Ref. 161 eg Soc., 7-80. 21. 5592 (1958) 


SUBMITTED: November 22; 1960 
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AUTHORS : Nesmeyanov.s An,N., Filatov, E.S., and Mansfel'd, A. 


TITLE: Chemical action of the pr82 recoil atoms after 
(mn, ¥)- reaction on some derivatives of benzene 


PERIODICAL: Radiokhimiya, v.35: no.5, 1961, 610-613 


TEXT: In order to get a more detailed knowledge of the 
influence of the mass of colliding particles on the chemical 
reactions of recoil atoms, the substitution of pro2 recoil atoms, 
obtained in the reaction prol(n, y)Bre2, with atoms or atom 
groups in benzene derivatives, was investigated. Mixtures of 
CoHoBr with CoH.Cl. CeHot> CoH,CH, and C6HeC ots were irradiated 


with neutrons. The yields and activity retentions were recorded vv 
(see Table 1). hown that the substitution of the 
monoatomic benzene i 82 recoil atom is in 

direct relationship wi Good agreement between 

the calculated (from Ry = derived on the assumption 


that elastic collisions of the 8r 
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formation, where EY - energy of recoil atom before collision, 
Eo ~ energy given to X, a - constant) and experimental yields, 
confirms the assumption that elastic collision mechanism operates 
in the formation of CgHcBr from halogen substituted benzenes. X 
In the absence of complete experimental data on C6H5Br formation 
from alkyl benzenes, the reaction mechanism cannot be determined 
a‘ present, 
There are 1 figure, 2 tables and 5 references; 5 Soviet-bloc and 
2 non-Soviet-bloc, The English language references read as 
follows; 
Ref,4; J.M. Miller, R.W. Dodson. 
J. Chem, Phys., v.18, 6, 865 (1950). 
Ref.53 J. Willard. 
Symposium on the Chem, Effects of the Nuclear 
Transformation, Prague (1960). 


Chemical action of the pr°2 
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AUTHORS: Nesmeyanov, An.N. and Filatov, E.5S. 
TITLE: Chemical action on benzene of the pro? and Hg? 
recoil atoms produced by the prod (n,y) Bre? and 


Heo" (n vag? 9? reactions 


PERIODICAL: Radiokhimiya, Ve3e, MOD, 1961, 614 - 622 


TEXT: In order to explain the mechanism of substitution of 
hydrogen by heavy recoil atoms the authors investigated the 
dependence on the quantitative composition of gfhe mixture of 
the yields of various products, containing Br, obtained by 
neutron irradiation, from a Po-Be source, of solutions of 

C,H Br in Cole and the yields of phenyl mercury bromide and 


bromobenzene obtained by neutron irradiation ina nuclear 
reactor of solutions of HgBr, fin benzene. Solutions of 


1 to 100 ml, % 


CoH Br in benzene, with concentrations varying from 


were irradiated for 4-5 days with a neutron flux of 8x10 
peparrys/eec: then the quantity of radioactive bromine in the 
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form of atoms, ions and various organic compounds was determined. 


The yields of products containing radioactive atoms of 
Bre?, obtained by irradiation of the system CoH.-CeHe are x 


given in Table 3 (1 - concentration of bromoethane in mol .%} 
2 - yield, in %; 3 >- total retention; 4 - polymers). 
Solutions of HgBr, in benzene, sealed in quartz ampules, were 


irradiated for 10 and 5 minutes, using a flux of 


4x 1072 neuteone/eue seme The analysis was carried out seven 
and thirty days after irradiation, Thus, the short-Life 


205 and Hugi ?? had time to decay and only He??? and 


isotopes Hg 


pre? remained (the activity of Hgl9? was neghigible). Rbe 
yields of products containing radioactive Hg and Br 

caused by the (n,¥) reaction during irradiation of solutions 
of HgBr, in benzene are entered in Table 2 (I - analysis after 


7 days, irradiation time 10 minutes; II, III - analysis after 
30 days irradiation time 5 minutes). The relationship between 
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retention and quantitative composition of the mixture 


CH Br-C¢H¢ was investigated. For concentrations of C,H Br 


in the 1,0 - 0.2 M range the retention changed only a Little with 
dilution. In the 0.2 - 0.02 M range there was 4 gudden fall in 
the C,H,Br yield, which is attributed to a glow-down of the 


Bre? recoil atoms in benzene in the case of higher degrees of 
dilution. The yield of bromobenzene rises linearly with 


concentration in the 1.0 - 0.2 M CoH Br range and remains 


almost constant in the 0.2 - 0 M range; the yield of C,H,Br 


varies only little. Comparison of the relationship yield of 
bromobenzene concentration in the mixture C,H 


with that of chlorobenzene in the mixture CCL, -CeHe » published M 


by J.M. Miller and R.W. Dodson (Ref. 9: Je Chem.Phys., 18, 6, 
365, 1950) shows that the difference between the masses of 


1? and Br 2 accounts for the unequal energy transfer of the 
Card 3 Al 
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benzene molecules during inelastic collisions of the recoil 

atoms. The yield of hydrogen substitution products is nearly 
proportional to the mass ratios of the recoil atoms (m) and 

that of the benzene molecule (M), namely: M/(m + M) . Xx 
There are 2 figures, 3 tables and 13 references: 8 Soviet-bloc 

and 5 non-Soviet-bloc. The four English-language references 
mentioned are: Ref. 6: Harris - Symposium on the Chem.Effects 


of the Nucl. Trans., Prague, 1960; Ref. 8: W.F. Libbi - J. 
Am.Chem,Soc., 69, 10, 2523, 1947; Ref. 9: J .M.Miller, 

R.W. Dodson (in text); Ref. Li: K.E, Siekierska, A,Sokolowska, 
1, Campbell - J. Inorg. Nucl.Chem., 12, 2; 18, 1960. 
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AUTHORS t Genov, L. Kh., Neameyanov, An. N., and Priselkov, Yu. A- 
Semen ee 


TITLE: Measurement of thallium vapor pressure with radioactive 
{ndioatora 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 1, 1961, 159 - 161 


TEXT: The authors measured the vapor pressure of liquid and solid thallium 

in wide temperature intervals since the results published so far were con- 
flicting., The authors used the methods of Knudsen and Langmuir with 
introduction of the radioactive isotope Tl 04 ana a special device de- 

scribed by them in Ref. 7: Yu. A. Priselkov, A. V. Tseplyayeva, 

K. I. Smirnov, Pribor dlya izmereniya davileniya nasyshchennogo para 

metodom effuzii (Apparatus for measuring the saturated vapor pressure by / 


the effusion method), Izd. fil. VINITI, tema 39, No. 158-95/6, 1958. 

The temperatures in the device were measured with avour-Al thermocouple Ls 
connected to a NMC-48 (PMS-48) potentiometer. The error in temperature 
measurement due to heat loss was neglected. The specific activity of the 
thellium used was 2mcu/g, which did not influence the results. T1 


Card 1/4 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136630( 


eBREROVED FOR REEERSE Monday, July 31, 2000 CIA-RDP86-00513R001136630 


3/020/61/ 146/601/620/ 024 
Measurement of thallium... B127/B101 


contained no radioactive impurities. The rate of evaporation was deter- 
mined from the radioactivity of the condensed vapor leached out with 
nitric acid, The solution was neutralized with ammonia, heated up to 
60 - 70°C, and quantitatively precipitated with K,Cr,0, as thallium 


chromate. The radioactivity of the dried filtrate was measured with an 
end-window counter. The vapor pressure P was determined from the equation 


logP = 17.14 oY t/x (1), where M is the molecular weight of vapor, and G 
is the effusiomrate as determined from the equation: G = g/tKo, where @ 
is the quantity of evaporated substance; t is the exposure; 6 is the 
surface of the effusion orifice; and K is Clausing's factor. The results 
given in Table 1 were obtained from experiments (1-19) with different 
effusion orifices and by the method of evaporation with a free surface 
(experiments 20-29). The results agree with the equation log P = 8.0871 
- 8899 .4/T obtained by the method of least squares. It is assumed that 
the condensation coefficient of liquid and solid thallium is close to 
unity. This factor depends on the state of the gaseous phase, on the 
energy state of the surface, and on the presence of an oxide film on this 
surface. On the other hand, it is shown indirectly that thallium vapor 
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